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57 ABSTRACT

A platen for polishing a surface of'a water has a reaction plate,
a polishing plate, and a bladder. The reaction plate has a top
and bottom surface, and defines a longitudinal axis. The pol-
ishing plate is positioned coaxially with the reaction plate.
The polishing plate has a second top surface and a second
bottom surface. The second top surface is adjacent to the
bottom surface of the reaction plate. The bladder is coaxially
located along a radially outer portion of either the top or
bottom surface of the reaction plate. The bladder is connected
with the polishing plate and able to expand to deform the
polishing plate with respect to the bottom surface of the
reaction plate.

22 Claims, 10 Drawing Sheets
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1
DOUBLE SIDE POLISHER WITH PLATEN
PARALLELISM CONTROL

CROSS REFERENCE

This application claims priority to U.S. Provisional Appli-
cation No. 61/738,733 filed Dec. 18, 2012, the disclosure of
which is hereby incorporated by reference in its entirety.

FIELD

This disclosure relates generally to polishing of semicon-
ductor or solar wafers and more particularly to double side
polishing apparatus and methods for controlling the parallel-
ism of front and back surfaces of the semiconductor wafer.

BACKGROUND

Semiconductor wafers are commonly used in the produc-
tion of integrated circuit (IC) chips on which circuitry is
printed. The circuitry is first printed in miniaturized form onto
surfaces of the wafers. The wafers are then broken into circuit
chips. This miniaturized circuitry requires that front and back
surfaces of the wafer be extremely flat and parallel to ensure
that the circuitry can be properly printed over the entire sur-
face of the wafer. To accomplish this, grinding and polishing
processes are commonly used to improve flatness and paral-
lelism of the front and back surfaces of the wafer after the
wafer is cut from an ingot.

A particularly good finish is required when polishing the
wafer in preparation for printing the miniaturized circuits on
the wafer by an electron beam-lithographic or photolitho-
graphic process (hereinafter “lithography”). The wafer sur-
face on which the miniaturized circuits are to be printed must
be flat. Typically, flatness of the polished surfaces of the wafer
are acceptable when a new polishing pad is used on the wafer,
but the flatness becomes unacceptable as the polishing pad
wears down over the course of polishing many wafers.

The construction and operation of conventional polishing
machines contribute to the unacceptable flatness parameters.
Polishing machines typically include a circular or annular
polishing pad mounted on a turntable or platen for driven
rotation about a vertical axis passing through the center of the
pad. A polishing slurry, typically including chemical polish-
ing agents and abrasive particles, is applied to the pad for
greater polishing interaction between the polishing pad and
the surface of the wafer. This type of polishing operation is
typically referred to as chemical-mechanical polishing or
simply CMP.

During operation, the pad is rotated and the wafer is
brought into contact with the pad. As the pad wears, e.g., after
a few hundred wafers, wafer flatness parameters degrade
because the pad is no longer flat, but instead has a worn
annular band forming a depression along the polishing sur-
face of the pad. Such pad wear impacts wafer flatness, and
may cause “dishing” or “doming”.

As illustrated in FIG. 1, “doming”, results in the wafer 50
having a generally convex polished surface 52. The convex
surface 52 may be caused by a worn pad removing less
material from the center of the front surface of the wafer 50
than from the areas closer to the wafer’s edge 54. This is
because the worn pad’s removal rate is inverse to its wear. In
other words, the portions of the worn pad with less wear
remove more material than portions of the worn pad with
more wear. The least amount of material is removed from the
watfer 50 by the portion of the pad corresponding to the worn
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annular band. As a result, the polished surface 52 of the wafer
is caused to have a generally “domed” shaped.

As illustrated in FIG. 2, “dishing” results in the wafer 60
having a generally concave polished surface 62. One potential
reason for this occurring is that the polishing pad becomes
embedded with abrasives (e.g., colloidal material from the
slurry, debris from previously polished wafers, and debris
from a retaining ring) causing the removal rate to increase in
the areas of wear. The portions of the pad with more wear
remove more material from the wafer during the polishing
process than portions of the pad with less wear. As a result,
more material to be removed from the center of the wafer 60
than from its edge 64 resulting in the polished surface 62 of
the wafer having a generally “dished” shape.

When the flatness of the wafers becomes unacceptable
(e.g., too “domed” or too “dished”), the worn polishing pad
has to be replaced with a new one, or a pad dressing or
conditioning operation needs to be performed to restore the
pad to a useful state. These tasks add significant costs to the
operation of the polishing apparatus because of the number of
pads that need to be purchased, stored, and disposed of, but
also because of the substantial amount of down time required
to change the polishing pad or perform pad dressing/condi-
tioning.

Accordingly, there is a need for a polishing apparatus that
inhibits both doming and dishing of the surface of wafers
during the polishing process and extends the useful life of the
polishing pad.

This Background section is intended to introduce the
reader to various aspects of art that may be related to various
aspects of the present disclosure, which are described and/or
claimed below. This discussion is believed to be helpful in
providing the reader with background information to facili-
tate a better understanding of the various aspects of the
present disclosure. Accordingly, it should be understood that
these statements are to be read in this light, and not as admis-
sions of prior art.

SUMMARY

A first aspect is a platen for polishing a surface of a wafer.
The platen has a reaction plate, a polishing plate, and a blad-
der. The reaction plate has a bottom surface and a top surface
and defines a longitudinal axis extending therethrough. The
polishing plate is positioned coaxially with the reaction plate.
The polishing plate has a second top surface and a second
bottom surface. The second top surface is adjacent to the
bottom surface of the reaction plate. The bladder is disposed
along a radially outer portion of one of the top surface and the
bottom surface of the reaction plate. The bladder is coaxial
with the reaction plate. The bladder is connected with the
polishing plate for deforming the polishing plate with respect
to the bottom surface of the reaction plate.

Another aspect is a polishing apparatus for double side
polishing of silicon wafers. The polishing apparatus includes
a first and second platen, and a wafer carrier. The first platen
has a reaction plate, a polishing plate, and a bladder. The
reaction plate has a bottom surface and a top surface and
defines a longitudinal axis extending therethrough. The pol-
ishing plate is positioned coaxially with the reaction plate,
and has a second top and bottom surface. The second top
surface is adjacent to the bottom surface of the reaction plate.
The bladder is disposed along a radially outer portion of the
top or bottom surface of the reaction plate. The bladder is
coaxially located with the reaction plate, and connected with
the polishing plate for deforming the polishing plate with
respect to the bottom surface of the reaction plate. The second
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platen is disposed coaxially with the first platen. The second
platen is spaced from the first platen to form a gap therebe-
tween. The wafer carrier is disposed within the gap between
the first platen and the second platen.

Another aspect is a method for polishing silicon wafers. A
polishing apparatus includes a wafer carrier and a platen that
has a reaction plate, a polishing plate, and a bladder. The
reaction plate has a bottom surface and a top surface and
defines a longitudinal axis extending therethrough. The pol-
ishing plate is positioned coaxially with the reaction plate,
and has a second top and bottom surface. The second top
surface is adjacent to the bottom surface of the reaction plate.
The bladder is disposed along a radially outer portion of the
outer surface or the bottom surface of the reaction plate. The
bladder is coaxially located with the reaction plate. The blad-
der is connected with the polishing plate for deforming the
polishing plate with respect to the bottom surface of the
reaction plate. The wafer carrier is located adjacent to the
second bottom surface of the polishing plate. A wafer is
placed in the wafer carrier. At least a surface of the wafer is
polished by causing movement between the wafer and the
polishing plate to form a polished surface on the wafer. A
flatness of the polished surface of the wafer is determined. An
internal pressure within the bladder is adjusted to deflect the
polishing plate with respect to the wafer carrier for improving
flatness of the polished surface.

Various refinements exist of the features noted in relation to
the above-mentioned aspects. Further features may also be
incorporated in the above-mentioned aspects as well. These
refinements and additional features may exist individually or
in any combination. For instance, various features discussed
below in relation to any of the illustrated embodiments may
be incorporated into any of the above-described aspects,
alone or in any combination.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side elevation of a domed-shaped wafer;

FIG. 2 is a side elevation of a dish-shaped wafer;

FIG. 3 is a side elevation of a double side polisher with a
double side polisher having a negative gap;

FIG. 4 is a side elevation of a double side polisher with the
upper turntable having a positive gap;

FIG. 5 is an exploded view of a wafer double side polisher
apparatus in accordance with one embodiment;

FIG. 6 is a perspective view of a first platen of the double
side polisher apparatus of FIG. 5;

FIG. 7 is a partial cross section of the first platen of the
double side polisher apparatus of FIG. 5;

FIG. 8 is an exploded view of a wafer double side polisher
apparatus of another embodiment;

FIG.91is across sectional view of a first platen of the double
side polisher apparatus of FIG. 8;

FIG. 10 is perspective view of a reaction plate of FIGS. 8
and 9;

FIG. 11 is perspective view of a heat exchange manifold of
FIGS. 8 and 9; and

FIG. 12 is perspective view of a polishing plate of FIGS. 8
and 9.

Like reference symbols in the various drawings indicate
like elements.

DETAILED DESCRIPTION

Referring to FIG. 5, a portion of a double side polishing
apparatus is shown schematically and indicated generally at
100. The double side polisher is used to polish front and back
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sides of semiconductor wafers W sliced from one or more
monocrystalline silicon ingots. It is contemplated that other
types of double side polishing apparatus’ may be used. The
polishing apparatus 100 includes a plurality of generally
annular wafer carriers 102 positioned between a generally
annular first platen 120 and a generally annular second platen
220.

Each wafer carrier 102 has at least one circular opening
(three in this embodiment) to receive a wafer W to be polished
therein. The periphery of each wafer carrier 102 has a ring
gear (not shown) engaged by a “sun” or inner gear and an
outer gear (not shown) of the polishing apparatus 100. The
inner and outer gears are driven by suitable drive mechanisms
to rotate the carrier at a selected speed.

The first platen 120 and second platen 220 are rotated at a
selected rotation speed by a suitable drive mechanism (not
shown) as is known in the art. In some embodiments, the
apparatus 100 includes a controller (not shown) that allows
the operator to select a rotation speed for the first platen 120
that is different than the selected speed for the second platen
220. In some embodiments, the first platen 120 and second
platen 220 are rotatable in the same direction or in opposite
directions.

With additional reference to FIG. 5, the first platen 120
includes a reaction plate 130 and a polishing plate 150. The
polishing plate 150 is mounted in spaced relation to a bottom
surface 132 of the reaction plate 130. The second platen 220
includes a second reaction plate 230 and a second polishing
plate 250. The second polishing plate 250 is mounted in
spaced relation to a surface 232 of the second reaction plate
250.

With additional reference to FIG. 7, the first platen 120
includes a generally annular bladder 160 and a heat exchange
manifold 170. The bladder 160 and heat exchange manifold
170 are spaced between and are in coaxial alignment with the
reaction plate 130 and the polishing plate 150. The bladder
160 is able to expand and contract based on internal pressure
that may be adjusted by a pressure control system (not
shown). The pressure control system may include, for
example, hydraulic or pneumatic actuation, although other
actuation systems are contemplated. These actuation systems
are well known in the relevant art and will not be described in
detail here.

The bottom surface 132 of reaction plate 130 is in imme-
diate contact with a top surface 164 of the bladder 160 along
an outer edge 136 of the reaction plate. The reaction plate 130
is sufficiently rigid to resist deflection as a result of applied
expansion forces from the bladder 160. The heat exchange
manifold 170 has a top surface 174 that is adjacent to both the
bottom surface 132 of the reaction plate 130 and a bottom
surface 162 of the bladder 160. The bottom surface 132 of the
reaction plate 130 and the top surface 174 of the heat
exchange manifold 170 are in spaced relation to form a gap
therebetween.

The heat exchange manifold 170 has a bottom surface 172
immediately adjacent to a top surface 154 of the polishing
plate 150. As a result, any expansion by the bladder 160 reacts
against the reaction plate 130 to force the heat exchange
manifold 170 and the polishing plate 150 to deflect in a
downward direction toward the wafer carriers 102.

The double side polishing apparatus 100 includes a first
temperature control system (not shown) for controlling cir-
culation of a heat exchange media through the heat exchange
manifold 170 of the first platen 120 for adjusting the tempera-
ture of the polishing plate 150.

In some embodiments, the bottom surface 152 of the pol-
ishing plate 150 has a planar shape in a natural state. In these
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embodiments, initial expansion by the bladder 160 deflects or
deforms the second bottom surface 152.

In some embodiments, the bottom surface 152 of the pol-
ishing plate 150 has a conical shape in a natural or undeflected
state. In these embodiments, initial expansion by the bladder
160 deflects the bottom surface 152 of the polishing plate 150
from the conical shape to a substantially planar shape. Addi-
tional expansion by the bladder 160 forces the bottom surface
152 of'the polishing plate 150 to further deflect into an oppo-
site conical shape from the initial undeflected state.

The first platen 120 includes a generally annular cantilever
ring 180. The cantileverring 180 has a leg 182 and an arm 184
that are substantially perpendicular to each other. The leg 182
and the arm 184 form an L-shape cross-section. The leg 182
is connected with an outer edge 156 of the polishing plate
150, and extends longitudinally along the reaction plate. The
arm 184 extends radially inward from the leg to a location
over a top surface 134 of the reaction plate 130, to extend over
at least a portion of the reaction plate. The overlapping arm
184 and reaction plate 130 may act to limit movement of the
polishing plate 150 with respect to the reaction plate, limiting
deformation of the polishing plate with respect to the bottom
surface of the reaction plate. In the normal range of operation,
the overlapping arm 184 and the reaction plate 130 have
sufficient clearance to prevent contact that limits movement
with respect to each other.

The first platen 120 also includes a second generally annu-
lar bladder 190 located between the arm 184 of the cantilever
ring 180 and the reaction plate 130, along an outer circum-
ferential edge 136 of the reaction plate 130. The first annular
bladder 160 and second annular bladder 190 are in substan-
tially opposing positions along bottom and top surfaces 132,
134 of the reaction plate 130. An expansion force within the
second bladder 190 causes a bottom surface 192 of the second
bladder to react against the reaction plate 130, which is suf-
ficiently rigid to resist deflection as a result of applied expan-
sion forces from within the second bladder 190.

The expansion force then drives the cantilever ring 180
upward and away from the reaction plate 130. The upward
movement of the cantilever ring 180 in turn forces an upward
movement of the outer edge 156 of the polishing plate 150
toward the reaction plate 130. As a result, the polishing plate
150 is deflected along a radial length thereof.

The first platen 120 includes an annular ring of fasteners
200, as shown in FIG. 6, located radially inward from the
bladder 160. With additional reference to FIG. 7, the fasteners
200 connect the reaction plate 130, the heat exchange mani-
fold 170, and the polishing plate 150. The placement of the
fasteners 200 provide a binding point that allows the outer
edge 156 of the polishing plate 150 to move longitudinally
with respect to the bottom surface 132 of the reaction plate
130. When an expansion force is changed within either of the
bladders 160, 190 the polishing plate 150 is forced to bend
about the fasteners 200. Thus, the polishing plate 150 is
deflected about the fasteners 200.

The pressure control system in combination with the blad-
ders 160, 190 allow the gap between the edge 156 of the
polishing plate 150 and the second polishing plate 250 to be
controlled. Adding expansion force, in the form of internal
pressure, to the bladders 160, 190 causes the bladders to
expand or grow in size, and removing the pressure causes the
bladders to contract or shrink in size.

Thousands of pounds of force can be generated with rela-
tively low pressure (<100 psi) due to the large area of the
bladders 160, 190. The operating pressure within the bladders
160, 190, is typically less than 45 psi, and more specifically,
typically ranges from about 20 psi to about 30 psi. This range
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6

of pressure provides a range of deformation of the outer edge
156 of the polishing plate 150 from approximately —200 um
to approximately +150 um. In some embodiments, the range
of deformation is from approximately —150 um to approxi-
mately +150 um, or from approximately —150 um to approxi-
mately +100 um.

The pressure within each bladder 160, 190 is distributed
evenly along the upper and lower surfaces of the respective
bladder. Thus, the bladders 160, 190 are allowed to uniformly
expand and contract, in a longitudinal direction, around the
circumference of the reaction plate 130. As a result, the
expansion force within the bladders 160, 190 are inherently
uniform.

It is contemplated that the second platen 220 could also
include the above described structure of the second platen 220
to provide deflection of the second polishing plate 250 with
respect to the second reaction plate 230. It is also contem-
plated that the double side polishing apparatus includes a
second temperature control system (not shown) for control-
ling circulation of a cooling media through a heat exchange
manifold of the first platen 120. The separate systems enable
the user to vary temperatures of the second polishing plate
250 and the polishing plate 150 independently of each other.

A double side polishing apparatus of another embodiment
is shown in FIG. 8 and generally referred to as 500. The
polishing apparatus 500 includes a first platen 510, as shown
in FIG. 9, and a second platen 520 on each side of a wafer
carrier 102. The first platen 510 includes a reaction plate 530,
as shown in FIG. 10, and a polishing plate 550, as shown in
FIG. 12, and the second platen 520 includes a second reaction
plate 580 and a second polishing plate 590.

The reaction plate 530 is located above the polishing plate
550. An annular bladder 560 and a heat exchange manifold
570, as shown in FIG. 11, are located between the reaction
plate 530 and the polishing plate 550.

A ring of fasteners 572 connect the polishing plate 550 and
the heat exchange manifold 570 with the reaction plate 530.
The ring of fasteners 572 are radially spaced from a center of
the first platen 510 at a substantially common distance. The
fasteners 572 provide a bending point about which the pol-
ishing plate may be deflected.

In a method of one embodiment, a polishing apparatus has
a wafer carrier mounted between a polishing plate of a first
platen and a second polishing plate of a second platen. At least
one wafer is positioned within the wafer carrier. One side of
the wafer faces the polishing plate and the other side of the
wafer faces the second polishing plate.

In operation, the first platen is lowered downward toward
the second platen to bring the polishing plate into contact with
one side of the wafer and to bring the second polishing plate
into contact with the other side of the wafer. A polishing slurry
is applied to at least one of the polishing plates. The wafer
carrier, the polishing plate, and the second polishing plate are
rotated. The first platen is forced downward during polishing
at a selected “down force” so that the sides of the wafer are
polished simultaneously by the respective polishing plates.
Movement of the polishing plates in relation to the wafer
polishes a portion of the wafer to form a polished surface.

This double side polishing operation is performed for a
relatively short period, e.g., about less than one hour. Note
that the amount of material removed in the double side pol-
ishing is an order of magnitude greater than that removed
during finish polishing.

The wafer is removed from the wafer carrier and the flat-
ness of the polished surface is determined by a suitable
method. If it is determined that the flatness of the polished
surface is not within a preset standard deviation, internal
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pressure within an bladder is adjusted to deflect the polishing
plate with respect to the watfer carrier for improving flatness
of the polishing surface. The adjusting pressure within the
bladder may be increased or decreased to deform the polish-
ing plate along a radial length. As a result, an edge of the
polishing plate is moved to or from the wafer.

Additional processing steps may be performed to the wafer
that affects the flatness of the polished surface before the
flatness is determined. The additional processing steps may
include providing a finish polish to the polished surface of the
watfer and/or depositing a layer of silicon along the polished
surface of the wafer.

The embodiments described herein enable an efficient and
economical polishing apparatus and method of processing
semiconductor wafers including simultaneously polishing
surfaces of the semiconductor wafer. The apparatus and
method extend the operational run time of the polishing appa-
ratus. Other benefits include improved wafer yield and prod-
uct tolerances, while reducing the time needed for mainte-
nance associated with replacement of the polishing pads.

When introducing elements of the present invention or the
embodiment(s) thereof, the articles “a”, “an”, “the” and
“said” are intended to mean that there are one or more of the
elements. The terms “comprising”, “including” and “having”
are intended to be inclusive and mean that there may be
additional elements other than the listed elements. The use of
terms indicating a particular orientation (e.g., “top”, “bot-
tom”, “side”, “down”, “up”, etc.) is for convenience of
description and does not require any particular orientation of
the item described.

As various changes could be made in the above construc-
tions and methods without departing from the scope of the
invention, it is intended that all matter contained in the above
description and shown in the accompanying drawing][s] shall
be interpreted as illustrative and not in a limiting sense.

What is claimed is:

1. A platen for polishing a surface of a wafer, the platen
comprising:

a reaction plate having a top surface and a bottom surface

and defining a longitudinal axis extending therethrough;

a polishing plate positioned coaxially with the reaction
plate, the polishing plate having a second top surface and
a second bottom surface, the second top surface being
adjacent to the bottom surface of the reaction plate;

a bladder disposed along a radially outer portion of one of
the top surface and the bottom surface of the reaction
plate, the bladder being coaxial with the reaction plate,
the bladder being connected with the polishing plate for
deforming the polishing plate with respect to the bottom
surface of the reaction plate; and

an annular ring of fasteners connecting the reaction plate
with the polishing plate, the annular ring of fasteners
being spaced radially inward from the bladder to allow
an outer edge of the polishing plate to move longitudi-
nally with respect to the bottom surface of the reaction
plate.

2. The platen of claim 1, wherein the bladder is located
between the reaction plate and the polishing plate to allow
expansion of the bladder to deform the polishing plate away
from the bottom surface of the reaction plate.

3. The platen of claim 2, wherein the second bottom surface
of'the polishing plate has a conical shape in a first position, the
bladder being positioned to deform the second bottom surface
from the conical shape to a substantially planar shape.
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4. The platen of claim 1, further comprising a heat
exchange manifold extending at least partially between the
reaction plate and the polishing plate for regulating tempera-
ture of the polishing plate.

5. The platen of claim 1, further comprising a cantilever
ring connected with the polishing plate, the cantilever ring
having a leg extending longitudinally along the reaction plate
and an arm extending radially from the leg along at least a
portion of the top surface of the reaction plate to limit defor-
mation of the polishing plate with respect to the bottom sur-
face of the reaction plate.

6. The platen of claim 5, wherein the bladder is positioned
between the arm of the cantilever ring and the top surface of
the reaction plate to allow expansion of the bladder to deform
the polishing plate toward the bottom surface of the reaction
plate.

7. A polishing apparatus for double side polishing of sili-
con wafers, the polishing apparatus comprising:

a first platen including:

a reaction plate having a top surface and a bottom sur-
face and defining a longitudinal axis extending there-
through;

a polishing plate positioned coaxially with the reaction
plate, the polishing plate having a second top surface
and a second bottom surface, the second top surface
being adjacent to the bottom surface of the reaction
plate;

a bladder disposed along a radially outer portion of one
of the top surface and the bottom surface of the reac-
tion plate, the bladder being coaxially located with the
reaction plate, the bladder being connected with the
polishing plate for deforming the polishing plate with
respect to the bottom surface of the reaction plate; and

an annular ring of fasteners connecting the reaction plate
with the polishing plate, the annular ring of fasteners
being spaced radially inward from the bladder to
allow an outer edge of the polishing plate to move
longitudinally with respect to the bottom surface of
the reaction plate;

a second platen disposed coaxially with the first platen, the

second platen being spaced from the first platen to form

a gap therebetween; and

a wafer carrier disposed within the gap between the first

platen and the second platen.

8. The polishing apparatus of claim 7, wherein the bladder
is located between the reaction plate and the polishing plate to
allow expansion of the bladder to deform the polishing plate
away from the bottom surface of the reaction plate.

9. The polishing apparatus of claim 7, wherein the second
bottom surface of the polishing plate has a planar shape in a
natural state, the bladder being positioned to deform the sec-
ond bottom surface from the planar shape.

10. The polishing apparatus of claim 7, wherein the first
platen includes a cantilever ring connected with the polishing
plate, the cantilever ring having a leg extending longitudi-
nally along the reaction plate and an arm extending radially
from the leg along at least a portion of the top surface of the
reaction plate to limit deformation of the polishing plate with
respect to the bottom surface of the reaction plate.

11. The polishing apparatus of claim 10, wherein the blad-
der is positioned between the arm of the cantilever ring and
the top surface of the reaction plate to allow expansion of the
bladder to deform the polishing plate toward the bottom sur-
face of the reaction plate.

12. The polishing apparatus of claim 11, wherein the first
platen includes a second bladder disposed between the reac-
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tion plate and the polishing plate to allow expansion of the
bladder to deform the polishing plate away from the bottom
surface of the reaction plate.

13. The polishing apparatus of claim 7, wherein the first
platen includes a heat exchange manifold extending at least
partially between the reaction plate and the polishing plate for
regulating temperature of the polishing plate.

14. The polishing apparatus of claim 13, wherein the heat
exchange manifold is in contact with the polishing plate, the
first platen including a second bladder disposed between the
bottom surface of the reaction plate and the heat exchange
manifold to allow expansion of the bladder to deform the
polishing plate away from the bottom surface of the reaction
plate.

15. A method for polishing of silicon wafers, the method
comprising:

providing a polishing apparatus including:

a platen including:

a reaction plate having a top surface and a bottom
surface and defining a longitudinal axis extending
therethrough;

a polishing plate positioned coaxially with the reac-
tion plate, the polishing plate having a second top
surface and a second bottom surface, the second top
surface being adjacent to the bottom surface of the
reaction plate;

a bladder disposed along a radially outer portion of
one of the top surface and the bottom surface of the
reaction plate, the bladder being coaxially located
with the reaction plate, the bladder being connected
with the polishing plate for deforming the polishing
plate with respect to the bottom surface of the reac-
tion plate; and

an annular ring of fasteners connecting the reaction
plate with the polishing plate, the annular ring of
fasteners being spaced radially inward from the
bladder to allow an outer edge of the polishing plate
to move longitudinally with respect to the bottom
surface of the reaction plate; and

a wafer carrier located adjacent to the second bottom
surface of the polishing plate;

placing a wafer in the wafer carrier;

polishing at least a surface of the wafer by causing move-

ment between the wafer and the polishing plate to form
a polished surface on the wafer;

determining a flatness of the polished surface of the wafer;

and

adjusting an internal pressure within the bladder to deflect

the polishing plate with respect to the wafer carrier for
improving flatness of the polished surface.

16. The method of claim 15, further comprising applying a
slurry to the wafer.

17. The method of claim 15, further comprising finish
polishing the polished surface of the wafer prior to the step of
determining flatness of the polished surface of the wafer.
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18. The method of claim 15, further compromising depos-
iting a layer of silicon on the polished surface of the wafer
prior to the step of determining flatness of the polished sur-
face of the wafer.

19. A platen for polishing a surface of a wafer, the platen
comprising:

a reaction plate having a top surface and a bottom surface

and defining a longitudinal axis extending therethrough;

a polishing plate positioned coaxially with the reaction
plate, the polishing plate having a second top surface and
a second bottom surface, the second top surface being
adjacent to the bottom surface of the reaction plate;

a bladder disposed along a radially outer portion of one of
the top surface and the bottom surface of the reaction
plate, the bladder being coaxial with the reaction plate,
the bladder being connected with the polishing plate for
deforming the polishing plate with respect to the bottom
surface of the reaction plate; and

a heat exchange manifold extending at least partially
between the reaction plate and the polishing plate for
regulating temperature of the polishing plate.

20. A platen for polishing a surface of a wafer, the platen

comprising:

a reaction plate having a top surface and a bottom surface
and defining a longitudinal axis extending therethrough;

a polishing plate positioned coaxially with the reaction
plate, the polishing plate having a second top surface and
a second bottom surface, the second top surface being
adjacent to the bottom surface of the reaction plate;

a bladder disposed along a radially outer portion of one of
the top surface and the bottom surface of the reaction
plate, the bladder being coaxial with the reaction plate,
the bladder being connected with the polishing plate for
deforming the polishing plate with respect to the bottom
surface of the reaction plate; and

a cantilever ring connected with the polishing plate, the
cantilever ring having a leg extending longitudinally
along the reaction plate and an arm extending radially
from the leg along at least a portion of the top surface of
the reaction plate to limit deformation of the polishing
plate with respect to the bottom surface of the reaction
plate.

21. The platen of claim 20, wherein the bladder is posi-
tioned between the arm of the cantilever ring and the top
surface of the reaction plate to allow expansion of the bladder
to deform the polishing plate toward the bottom surface ofthe
reaction plate.

22. The platen of claim 21, wherein the platen includes a
second bladder disposed between the reaction plate and the
polishing plate to allow expansion of the bladder to deform
the polishing plate away from the bottom surface of the reac-
tion plate.



